Inhibition of airway smooth muscle tone by a phorbol ester in the guinea pig trachea: role of epithelium and receptor reserve of the contractile agent.
Bronchial hyperresponsiveness in patients with asthma may be associated with a damaged or dysfunctional epithelium. Also, changes in the activities of protein kinase C have been implicated in the pathogenesis of asthma. This study examined the role of protein kinase C in the modulation of airway smooth muscle tone and the influence of the epithelium on this function. Phorbol-12,13-diacetate (PDA) (10(-8) to 10(-5) M) induced concentration-dependent and epithelium-independent relaxations of guinea pig tracheal rings. PDA (10(-8) to 10(-5) M) induced significantly greater relaxations of tracheal rings contracted with 5-hydroxytryptamine (10(-5) M) than in tissues contracted to an equivalent degree with acetylcholine (10(-6) M). In experiments using phenoxybenzamine (10(-7) M and 10(-5) M), the dissociation constant (KA) for acetylcholine was significantly greater than that for 5-hydroxytryptamine. The fraction of active receptors (q) calculated for acetylcholine was significantly smaller than that calculated for an equieffective concentration of 5-hydroxytryptamine. Relaxations to PDA in tissues contracted with acetylcholine (2 x 10(-6) M) or 5-hydroxytryptamine (10(-5) M) were significantly augmented by phenoxybenzamine (10(-5) M and 10(-7) M, respectively). PDA did not affect contractions to acetylcholine (10(-8) to 10(-3) M) in the presence of epithelium but caused a significant right-ward displacement of the acetylcholine concentration-contraction curve in the absence of epithelium. The concentration-contraction curves for 5-hydroxytryptamine (10(-8) to 10(-5) M) were significantly displaced to the right by PDA in the presence or absence of epithelium. This effect was greater in the absence of epithelium.(ABSTRACT TRUNCATED AT 250 WORDS)